Acoustic and thermal fiberglass insulation materials used in heating, ventilation, and air-conditioning systems were colonized with fungi in laboratory chambers. The mixed fungal population, principallyAspergillus versicolor, Acremonium obelavatum, and Cladosporium herbarum, produced odoriferous volatiles, including 2-ethyl hexanol, cyclohexane, and benzene. These volatiles may be related to poor indoor air quality and the sick building syndrome.
sick building syndrome.
More than 300 volatile organic compounds (VOCs) have been identified in indoor air (8, 9, 12). The chief sources of VOCs in indoor air are thought to be building materials, combustion processes, consumer products, and other synthetic materials used in homes and office buildings (8, 9). A great variety of volatiles, most of which are aliphatic alcohols, ketones, and terpenes, are produced by fungi (2, 3, 5) . Some of the more commonly identified VOCs of fungi include geosmin, 3-octanone, 2-octen-1-ol, 3-methyl-1-butanol, and 3-methylfuran (2, 3, 5, 6, 10, 15). The various volatiles reported have been mainly from fungi grown in culture, or culture findings have been correlated with analyses of building air (1) (2) (3) 5) . The number and types of VOCs produced have been greatly influenced by the substrate and conditions of growth of the fungi (1, 3, 11) . In laboratory chambers, Acremonium obclavatum was the most common colonizer of new unused fiberglass duct liners and duct boards (13), whereas Aspergillus versicolor was most common in samples from various "sick buildings" (buildings in which occupants complained of moldy air) (7). The urea-formaldehyde resins that bind the fibers as well as the acrylic-latex facings of the duct liners were indicated as probable nutrient sources for the growth of fungi (7, 13). A. versicolor is a known producer of the mycotoxin sterigmatocystin (14) and of a variety of volatile metabolites including geosmin, 3-octanone, 3-methyl-furan, 2-methyl-1-butanol, 2-methyl-1-propanol, dimethyl benzene, ethyl benzene, and 2-ethyl hexanol (2, 4, 5) . This last compound is a known eye irritant with an unpleasant odor and may be associated with some of the skin and upper airway irritations found in the sick building syndrome (3). Herein, we examine the production of volatile metabolites by some colonizers of fiberglass insulation materials on enriched media as well as on the natural substrate (fiberglass duct liner).
Ten-to fifteen-gram sections (6 by 12 cm) of fiberglass duct liner were exposed to fungal colonization in laboratory chambers for a period of 28 to 90 days at relative humidities of about 95% (7, 13). The fungi were identified from acetate tape mounts of the colonized surfaces, and sections of colonized materials were cultured on mycological agar (Difco) with 0.05% chloramphenicol for verification of identification.
Cultures were grown on mycological agar in 100-ml borosilicate purge-and-trap vessels (Wheaton, Millville, N.J.) for 5 to 7 days at 22 to 25°C. 15 g) from laboratory chambers or directly from buildings were packed into separate trap vessels and held for 7 to 14 days at 22 to 25°C. The headspace air in the trap vessel was drawn through a desorption tube packed with Carbotrap C (3 cm), Carbotrap (3.5 cm), and Carbosieve (1.5 cm) sorbent charcoals (Suppelco Inc., Bellefonte, Pa.). The charcoal bed containing the adsorbed organic compounds was purged with helium and thermally volatilized and cryofocused with a Chrompack TCT unit (Raritan, N.J. (Fig. 1) 
